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sure medium and final by ther.r^'^l .dryi,ng,,p,r^ 

|::|B:4hati::the m 

IIDilfSlliiii^^jBii^ dewatering formed filter cakes becomes reciproo^|;|||S|ifiiiiSSfii|ii8;S 

|::^j§iSS^iiS;;Stii;|8^^ pressed, wliicli become heated on a constant drying|i^i;rtii^iii^iliiii^i|iiiSi the 

|::^ftift^;|SiiiiS;i^8^ bottom pressure a standing gas, which becomes suppii^|;;§!i^^|iliiSSHiS the 

iSiSSSjragiSiS the supply bottom pressure of the standing gaiSSiSppiiSiSlii*^ 

iSipSSbgbBS'g'ittfe'ffl the drainage and the collecting pipe discharged and th^ ■cbrtVS^ibWSsf'tdSp 
sweep gas (evaporation phase) and reverse becomes repeated, until the desired drying degrees of the cake achieved is, on which the dried filter 

As adverse considered bepom es with this prior art process and the associated apparatus the carrying out the process that significant time a requi^SiiiiSiiiiiH^iSili: 
|i:8:|:fSg::|i:|:|:i:]|^^ high drying d^igrjleigfisai^iajjj^ application of coiS|^^^i^i:pSS:|i 

iil^SSpigSSl^/^iiii;);^ al'ogethep::S^;p|^yiS|||||||||||||||||^ 

||||i:|i|§i;;i8i^S|||iy^ it se I f W^^SiMifB^^ e w it h an h i g l^||i^yi:flp§ggii:g^::g| 

|::^i|:^|$g|:||igH:iS^ element initially mentionSii:|||S|;^ii:e||SSi^ 

SiSiiiiciiiiipiNdl:^^ heating medium channels in or recipredatly'WitfiSSiiSSIIig 

is Sealing by one metallic plate each covered, 

liiil^iilgSiiilpSfSiS ccod thermal efficiency, because the metallic piate transfers the warm one from the heating medium VSl:|::g(j^ic^|S^::|g||g^ 

liSSi^SlS^^SiSiiB^ transfer a so called steam pressure drainage of the filter cake becomes p8Si|:lg|||S:|Sl"|Sl^i^ 

liSlfSHiiSSiiiiiiSiS a very high drying degree of effected. For developing an uniform steam pressure tt8iii8Hi:8ffiii|SSi:i 

|::8r^|::|88i|SBifffi^ area of the heating elementKis :requ:fced, which is according to invention ensured with the heating elemeii||i|yS:H8Si:iS 

giSyllSiShiiiHiil^ presses much short time for the remaindoi drying process of the filter cake, so that the throughput quihlSySpiSfiiiWihi^ 

liitffiSiigftl^^iilgt^HS^ ones can become with const ant, tfgStfflightstlift 

|::|i::yi:figSdggj|§|;g^ 

liiWlfrTTS PAGE NUMBER 4iii||||||||||||||||||||||||||||i^ 
iiliijllpjbecomes then into the N|Sii)ii;;i!iiiSfiiiSiisi^^ 
lliijgilgiiitttetaiiic plate is suffioi^|:^|S;;j:|jgi;|yig;;^|§8| 

|||8*<;ii)i|88;:t:h:Bt::::i:l::::C 

||||^§l^|:|^§|p^SI;i8l;iti^ift^ bars, which exhibit rich in each case up to the othSfijiisiSiffiSii 

parallel heating medium channels, and that the two plates are set in by a circumferential 

I;|i§8ii8iiiiiiiiiiiiiiiiiiiiiiiiiiis^ 



The here used plates are preferably castiri§i^:||:|i|i|B|||Ft^eB^ in a sturdier form, as 

element, whereby on the other hand ■■!:'.vever somewhat higher rnanufacluring costs in purchase taken to 
the fact that the heat conduction from '■■•v. heating medium is into the plates horo particularly effective, be 

< Desc/Clms PAGE NUMBER 5> 

the heat transfer punctually to ;ific:«a.«<! would know. 

A third solution of the object posed succeeds to that witti an heating element initiatly mentioned type, whii 
psraltel metaHtc ptates, which are to the formation of branching out, paraffel heating medium channels ov© 
layer connected with one another, and that the two plates are set in by a circumferential frame sealing. 
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i^;||g|!isfij;;8^rgli^l||( figid 
50 with high pressure dilferonces on Iho two sides of the healing element to a substantial detormalioii. The heat 
;:tr:SttS||f;;;tS thermal 
e however relative high rnanulacturing costs counter, since connecting the metallic plates with the intermed;a:e layer 

Other fiTibodiments and prefered materials lor the second and third healing element according to invention are 

< Desc/ Giiii|||iii||||i|iiiiiiiii 

in the clalrtl'^'SIS'-i-SlftijidH 

: Further is prefered provided that the plates and the Intermediate layer (n) are soldered with one another or welded or bonded If necessary. Thereby also aiSSiyiS 
i: good heat conduction becomes achieved beside an high mechanical stability. 

An other embodiment, which Is more applicable with all three heating elements according to Invention, plans that at least ever a heating medium InlefegBliiiglllll 
heating medium discharge opening at two each other diametric oppdsiteKtecafiahS^^ frame are provided that the heating medium Inlet aiiSijigSSSSSSSS 

parallel distribution range follows that the distribution range the heating medium channels rectangular go off and parallel run to each other and thSfeiifiSshSSihgiS 
medium channels a edge- parallel collection area flowing into the heating medium discharge opening follows. Those described arrangement of heatiihgiiirSSSiiU^ 
discharge opening and Inlet as well as the channels;;p;|ahfl8(j;;KetwSehi;^^ 

||rjis|:|:fn , because all paths which can be put back 

liillfiSfeiei flow paths on the side and weak or not fl8^8|||^iiiiy;||;;;|^i^^ 

|||i:;:(|j|^S| alternative embodiment plans that at leaif|^^8|;S;i^iti8ii;ii 
igjiitejiBfeifiHdiy:: p oroviaed that 1 he heat 

||iiiS;ii8S|||i$|^ii)i^ 

|:Sfii|tl§;iS^S|iii^ desire 
liiSUSlSSiSiSS^ forn 

||:g|:g^i:Sjy:i'g:|:i|}gi5|fi^^|;|^ the p I at < 

igilr^jgS^fS^ elements according to invention problem -free as re-tooling heating elements In preSSrtiSifitfgitlpil-sS^SSlS 

liiiStttiiiiStttiiif^iiS In Its center or In one of its corners, a breaking through sealed against the healing medium GhahnSlSitHiiitiSii^ 
liSSliiiSMSiSiiS membrane filter elements in line provided. The layer of breaking through for the contlnub'ij'S''ffi'ijidSISiakS5dSiiS 

liSSiii^l^iiiii^jiiSr^^^ the concrete layer of breaking through does not have effects on the function of the heating element. 



^|:fi:Sf|:SSi:i:tiffiiSSk^ drying process without problems of the plates or light of this remote can become. 

^iiiSyiplbiiSggl^i^ii^S which can be dried contained, which know the metallic plates attack. Is provided that onitheiofflerisurface that 

)r coating very thin ci 
3S only into very small not measures advers 

e plates structured genoppt or rilllert, preferably, is and that ( 
element the possibility exists to wash the filter cakes as a flu 
■ cake can pass through then the filter cloth and become the s 
of the filter cake can take place then like before described, wt 
isponding longer heating time or a higher Helzmedlumtem pert 

||iS:id|i:S:8r^iiS?^ on the basis a drawing. The figs of the drawing show; Fig 1 





mii>i:StfiiS^ filling line with one sludge which can be dried; Over drainage lines the deposited water I 

igi^upported by a pressure medium, which Is supplyable over fluid media lines 1 4 the membrane filter elements 1 1 . 

The heating elements 1 neten between two membrane filter elements each i'angeord are feedable over heating medl 
order to bring the heating elements 1 on a desired temperature. By means of these heating elements the dewatered 
heating elements becomes 1 so strong heated that a steam pressure front forms within the sludge, a very effective s 

The membrane filter ei em ents 11 and heating elements 1 become 12 together pressed by an hydraulic operable cylli 

The discharge of the dried filter cake the cylinder becomes 12 sO; operated ithafcwith its^^^^ en 

< Desc/Clms PAGE NUMBER 1Q> 



e filter etetnents 11 and heating elemertis 1 on distance from each other brought a 



With the first embodiment of the heating element 1 represented in the figs 2a to 2d this possesses a: body :2,::whi( 

region 21 with a structuring 20, here a Rillierung longitudinal in Langs- und transverse direction. Such a structure 

elements, whose drainage- flat can be identical performed. Thus a body 2 can be taken over by a standard fitter ei 
for the body 2 particularly plastics are suitable, for example potypropylenes. 



http://epo.worldlingo.coni/...epo.org&LOCALfcen_(:^roF^AT=docdb&COUNTFW=DE&NUMBEFt20006891&KI^ PM] 



European Patent Office 



Between the structuring 20 heating tnedium channels 3 formed, those essentially randi 
direction in addition connected with one another are: Left above at the heating elemen 
distribution range 32 follows, is in which the preferred direction of the heating medium; 
,;gStignfi8IS;S;;;i?^ 

: As the ''.gs 2a and 2d show, the body ? with liie healing tn( 

aluminium , stainless steel or tltaniurni; sealing mounted; To 
region 21 of the body 2 in this admitted. 

ating element 1 is a breaking througl 



§rd;;;ih;;|;hSlr^S^ 

healing medium inlet 31. which inside the heating olom ent 1 a 

■ ' ■ sghtS |r^^ i n g medium 

riighl down at the heating element 1 a heating medium discharge 



depends 



iking tl 



Dugh a 



i 50 p 



! connect able. ||||||;||;;; 
Hum channels 3 provided is reciprocal: On bi 



d lining. I he layer ol bre 



figs 2a to 2d shown. Char 
be pointed one on the oth. 
ample in an approximate ci 



iiiepClms PAGE NUMBER 12> 



channels 3 proceed hi 



ibution range 32 longitudinal :in;;;fad:i:al::direetion 

ihich are flowed throu;g;h;;ggSii5^3iS;S^ 

I collection area likewise longitudinal in radial di 



h altogether three 
arrows indicated is. At 



mferentlal frame 



555¥hS'''plStS^' 4 Sre here set in 
EMI12.1 

leave are. The plates 4 also here preferably consist of aluminiui 

,,fl|-,,,cyy, ing , processed parts prg 

example polypropylene, also with this heating element 1 Is in t: 
filter elements 1 1 in accordance with ffg 1 . At the four corners 
removal provided, 
< Desc/Ctms PAGE NUMBER 13> 

of an heatlnj 

SSiiK^iiiSSsSiSiSNigSlh ediate layer 

llliyfi;i:iiilliilll|i 

ggiSisiviiHysg along the line of contact at the upper i 

SSBBSdSdj^ the 



tainless steel or titanium and preferably are because of the bars 40 planned to it as castings 
rts of plastic, in order to avoid an heat dissipation outward. Particularly suitable is for 
inter a breaking through 5 to the formation of a continuous mud A RUn for the membrane 
e heatfrig element 1 are also here again the breaking through 60 for Flltrat-und vapour 



is with this healing element 1; 
is the intermediate layer 40 



that its two mefalllc plates 4 by a 

4. preferably soldered or welded o; 



http://epo.worldlingo.coni/...epo.org&LOCALfcen_(:^roF^AT=docdb&COUNTFW=DE&NUMBEFt20006891&KIND PM] 



